Antibodies with specificity for sexual stages have been associated with a reduction of P. (4, 7, 18, 20, 21, 42, 44, 49) . These antibody responses may reduce the spread of 93 malaria in human populations. A better understanding of naturally acquired sexual stage 94 immunity is thus relevant to malaria control as it may form the basis for the development of 95 malaria transmission blocking vaccines.
96
Pfs230 and Pfs48/45 are major gametocyte and gamete surface antigens that induce 97 antibody responses in naturally exposed individuals (7, 18, 21, 42, 44) that are associated with 98 functional transmission reducing immunity (21, 25, 42, 44) .
99
Here, we describe the profiles of naturally acquired sexual stage immune responses to
Methods

116
Study site and population 117 The study was conducted in a region close to Ouagadougou, the capital of Burkina Faso (West 118 Africa), where malaria is endemic. Two areas of different endemicity (16) 
Blood sample collection
142
The seasonally-spaced cross-sectional surveys for parasitological and serological data collection 5-9, 10-14, 15-29 and ≥30 years of age. Individually selected individuals were invited to a 147 sampling point and were systematically included until the required sample sizes were reached.
148
For parasites counts, a blood slide film was made from finger prick blood of each individual. For 149 specific anti-plasmodial antibody measurements, 500 µL finger prick blood samples were drawn. 38.1% respectively) were comparable to those in adult (38% and 28.6% respectively). However,
305
there was a significant decline of Pfsf48/45-and Pfs230-specific antibody prevalence from 1-4 306 year-olds to 5-9 year-olds (χ2 = 13.61, p = 0.001 and χ2 = 12.02, p < 0.001 respectively) 307 followed subsequently by a significant increase with increasing age (OR = 3.09, p < 0.001, 95% 
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The prevalence of sexual stage-specific antibodies in relation to season is presented in Figure 2 . 
331
In terms of area of residence, there was no difference in the prevalence of antibodies with 332 specificity for either Pfs48/45 or Pfs230 (Table 2 ).
333
The relationship between antibody responses and parasite carriage is shown in 
Functionality of sexual stage immune responses
347
The volume of plasma that remained from this study was insufficient to study functional transmission 348 reducing activity in the standard membrane feeding assay (SMFA). To aid interpretation of the current 349 results, paired ELISA-SMFA data from three studies (9, 11, 18) were combined and presented in Table 4 . 350
Sexual stage antibody responses were determined using exactly the same ELISA methodology as used in 351 the current study. TRA of >50% and TRA of >90% were significantly associated with antibodies to 352 Pfs48/45 (p < 0.001 and p <0.001, respectively) and Pfs230 (p < 0.007 and p <0.002, respectively). As in previous studies (6, 9, 18, 23, 26, 43, 44) , we found evidence for naturally acquired 368 immunity against P. falciparum sexual stages. Overall, 22 to 28% of our samples were positive 369 for sexual stage-specific antibodies while 54 to 65% were positive for pre-erythrocytic-and 370 asexual blood stage-specific antibodies. Unlike immune responses to NANP 6 and GLURP, we 371 found no evidence for age as a predictor for anti-Pfs48/45 and anti-Pfs230 antibody responses. responses, although it should be noted that that study concerned pre-and post-treatment 391 determinations in residents of an area with a very low rate of transmission and is therefore not 392 directly comparable with the study we report here (11). The results of other studies of the age-393 dependence of such responses are inconsistent (6, 18, 30). In Cameroon, the level of transmission 394 blocking immunity, as measured in membrane feeding experiments, was not related to age (3, 5).
395
The lack of age-dependence of sexual stage-specific antibody responses has often been attributed In summary, plasma samples from malaria exposed individuals were analyzed to provide 468 indications of the development of naturally-acquired immunity to P. falciparum sexual stages. 
